INTRODUCTION
The importance of vibrational excitation in promoting gas-phase chemical reactions is well known in molecular reaction dynamics. In particular for endoergic reactions this vibrational selectivity has been proved to be a key feature of the so-called late barrier reactions. On the other hand, vibrational excitation is also very important in controlling chemical processes occuring in adsorbed layers. This is a consequence not only of the influence on the lifetime of a molecule on the surface after vibrational excitation, but also of the barrier reduction for chemisorbed molecules in the presence of laser radiation.
The present paper reports on preliminary results on the formation of negative molecular ions by selective surface ionization under the action of infrared Laser emission. 4 The study is based on the well known fact that the yield of In principle, from a theoretical point of view, one could also consider another possibility: that is the negative gas-phase ionization.
(iii) SF*6 + Ba /" SFg6 + Ba SF5 + FBa induced by fast laser desorption of the Ba metal and multiphoton excitation of the polyatomic molecule. Such multiphoton excitation process is necessary since the ground state reactions represented by iii are endoergic or require a translational energy threshold higher than the total kinetic energy available in the present experiment (ET 0.1 eV). The fact that we observe no positive signal when we reverse the collector bias (e.g. to collect positive ions) in addition to the lack of multiphoton processes (see below) rules out the mechanism outlined by equation (iii).
In view of the lack of the mass selection, as pointed out earlier, we are unable to distinguish which reaction pathway e.g. or ii is responsible for the observed laserassisted negative ionization. We believe we may have both of them.
Comparison with other SF 6 spectra Another crucial aspect of the present work is to know whether multiphoton or single photon excitation is responsible for the beam-surface ionization process. Figure 3 compares the present laser-assisted negative ion formation with: (a) the SF linear absorption cross-section (single-photon gas-phase absorption) from Ref. 8 and (b) the SF multiphoton dissociation rate as a function of the laser wavelength, from Ref. 9 . It is interesting to point out the red shift of the present spectrum with respect to the linear uniphoton, gas-phase absorption cross-section of the SF 6. In spite of the red-shift of the observed spectrum with respect to the single-photon absorption data, it is interesting to point out the close similarity between these two spectral shapes. On the other hand, the significant difference of the present data with respect to the multiphoton absorption spectrum rules out the role of the multiphoton processes. It appears that the observed laser-assisted negative ionization is a singlephoton process which red-shift might be due to the softening of the intermolecular potential of the adsorbed SF 6. Work is now in progress to unravel the molecular mechanism of this laser-assisted surface ionization by means of time-of-flight analysis of the reaction products.
